Abstract. This article aims to examine the relationship between the fundamental dimension of the business model and the amount of sales revenue. The study was conducted using data from the TFL sector companies. The research task was performed with the use of statistical methods. In order to identify services significantly differentiating the revenues of companies from the researched sector, non-parametric MannWhitney test was used. The article also makes an attempt on predicting, with the use of regression trees, the amount of sales revenues, depending on the type of the offered service. The study allowed for the adoption of a revised research hypothesis stating that a properly selected set of services in the business model translates into higher revenues from the sale of the businesses from the TFL sector.
Introduction
The business model is a key element of the strategy of a company (Chesbrough, Rosenbloom 2002; Casadesus-Masanell, Ricart 2010) . The theories in the field of organization and management mention the business model as the term describing the overall concept of the activity of a company, whereas its description is schematic and parameterized. Business models have their components, referred to as the dimensions of a business model (Mahadevan 2000; Baden-Fuller, Morgan 2010; Jabłoński 2013) . The dimensions of a business model that are most frequently cited in the literature are: the value of a service to a customer, enterprise resources, chain of value, and the supported market segments (Johnson et al. 2008) .
The manner in which a company operates in these dimensions determines the specifics of the business model. Due to the fact that each company builds the dimensions of its model differently, there is a variety of business models, even among companies operating in the same industry. However, every business model should focus on activities that provide benefits for the customer, and ensure profit for the company (Afuah 2004; Chesbrough, Rosenbloom 2002; Nenonen, Storbacka 2010; Teece 2010) .
The TFL (transport-forwarding-logistics) sector companies operate in changing conditions and need to adjust the offered services to the customers' needs in order to provide them with the greatest benefit.
The TFL sector is developing rapidly, more and more companies emerge in this sector, and this causes an increase in competition in the logistics market. Therefore, such development of the company, which will provide it with a competitive advantage is an important issue (McGrath 2012; Casadesus-Masanell, Zhu 2013) . Thus a question arises: what set of logistics services will provide benefits to the customer, and at the same time will translate into the desired financial results, including a correspondingly high sales revenues.
This article aims to examine the relationship between the fundamental dimension of the business model, which is the value of customer service and the amount of sales revenue.
The study was conducted using data from the TFL sector companies which participated in the 20th edition of the Ranking of the TFL Sector Companies operating in Poland.
The implementation of the research objective was carried out using the statistical methods. In the first step, the identification of logistics services significantly differentiating sales revenues of companies of the researched sector was carried out. For this purpose a non-parametric Mann-Whitney U test was used. In the next step, a prediction of sales revenues of companies in the TFL sector, depending on the type of service offered, was carried out. In the implementation of this research task, one of the methods of multivariate statistics, which are regression trees, was used.
The basic dimensions of the business model of TFL companies
The TFL sector (transport-forwarding-logistics) is developing very dynamically. It has to do with the increase in demand for logistics services, whose customers are often industrial companies. More and more companies are looking for logistics service providers, whom they entrust with the implementation of a variety of services, ranging from the "simple" services up to comprehensive logistics services (Arnold et al. 2008; Radziejowska 2011) . Due to the considerable range of cooperative and commercial relations of enterprises in the sector of TFL, the functioning and activities of TFL enterprises is strictly dependent on external factors such as globalization, hypercompetition, development of new technologies in the field of IT and energetics (Gudehus, Kotzab 2012; Zysińska 2013a) . Effective functioning in such an environment should be supported by a properly constructed business model.
In the literature, there is no one joint and deepened concept regarding the business models for the TFL sector. Individual authors have performed interesting classifications of the business models in the TFL sector, as well as summaries regarding the service providers and the modern services within the TFL sector (Gołębiowski et al. 2008; Brdulak 2002; Grant 2010; Rydzkowski 2011; Blaik et al. 2013) .
When reviewing the literature on business models in the TFL sector it is possible to distinguish five types of such models: provider of standard TFL services, traditional operator of TFL services, TFL niche services operator, leading operator of TFL services, integrator of TFL services. (Zysińska 2013a; Blanchard 2008; Bamford 2010) . The providers of logistic services, therefore form certain classes of business models, ranging from simple models to classes of new models, often based on cooperation (Burdzik, Cieśla 2006; Gattorna 1998) .
The demand for specialized and professional logistic service results in the development of logistics companies, offering an increasingly broad package of logistics services, whose scope goes far beyond the standard services such as transportation, freight forwarding, warehousing. Companies are trying to change the business model of the provider of standard TFL services to the model of the operator of TFL services. Logistics operators act as companies with a complex structure, in addition to basic services also offering storage and handling of inventories, transportation and handling of cargo, all kinds of marketing services, financial services related to the execution of contracts (Rydzkowski 2004) .
A very important dimension of the business model is, therefore, the value of customer service. This dimension can be understood more broadly, both according to P. Kothler's marketing approach, related to the creation of a competitive advantage, as well as in the traditional sense, i.e. purely transactional. The value consists of both tangible and intangible benefits, derived from TFL services. A significant element, co-creating the value of a TFL service for the customer is called added value, which means the involvement in the creation of value for the end user of the goods delivered. The elements comprising value in the assessment of the clients of TFL services are the financial and nonfinancial benefits, such as, for example: time, flexibility, punctuality and security of supply, individualized approach, comprehensive services, the ability to quickly communicate with customers with the use of IT systems (Zysińska 2013b) . The article focused mainly on the value of services for customers, as offering an adequate number of properly selected services.
Research methodology
This article attempts to examine the relationship between the basic dimension of the business model, which is the value of services for customers, and the amount of sale revenue of enterprises in the sector of TFL services. The research hypothesis revised in the article, adopted the following form: a properly selected set of services in a business model translates into higher sale revenues of enterprises in the sector of TFL services.
The study included 70 companies from the TFL sector, which joined the 20th edition of the Ranking of Companies in the Sector of TFL services. Considering the available data, an analysis has been performed of one of the dimensions of the business models, namely the value of the services to the customer. The assessment of this dimension was carried out by checking the number and types of services offered. The research question was whether the number and type of the services provided affects the differences in sales revenue obtained by the surveyed companies.
Revenues from sales (in thousand PLN) were adopted in the study as the explanatory variable. The explanatory variables include 19 services listed in the Ranking with regards to the presence or absence of which the companies participating in the Ranking were examined. Thus, the dependent variable is a measurable continuous variable, and the explanatory variables are dichotomous variables. The type of variables to a large extent determines the selection of appropriate methods for static analysis. The article uses a diverse set of static methods, such as basic descriptive statistics, measures of correlation, nonparametric tests, and one of the methods of multivariate statistical analysis -regression trees.
Analysing the distributions of income from sales and the number of offered services in the surveyed enterprises, measures of descriptive statistics were used (mean, median, coefficient of variation, asymmetry factor), which allowed for indication of central tendency, variation and asymmetry of the analysed variables. Apart from that, using measures of correlation (Pearson's linear correlation coefficient) in a numerical manner, strength and direction of the relationship between sales revenue and the place occupied in the Ranking, and the relationship between sales revenue and the number of services offered were presented.
In order to identify the services which significantly affect the average level of sales revenues, 19 null hypotheses on the lack of significant difference in average level of sales revenues in the companies offering or not offering the service were presented. Verification of hypotheses was performed using the nonparametric Mann-Whitney U test (Wilcoxon 1945; Mann, Whitney 1947) . As a result of the performed tests, 14 of the 19 hypotheses were rejected, which means that in the case of 14 services offered there are significant differences in average sales revenues of companies in the TFL sector.
The choice of this test was based on the lack of compliance with the normal distribution of the variable of the sales revenue. The Mann-Whitney U test is an alternative to the t-test and is used when the assumption of the normal distribution of the population is not fulfilled (Corder, Foreman 2009; Herrnstein et al. 1976; Lehmann 2006) . It is only slightly weaker than the t-test, and much stronger than the test of the Wald-Wolfowitz series (Aczel 2000) .
In the test calculation procedure samples are combined and observations arranged from the smallest to the largest. To equal values the arithmetic mean of the ranks (position in the ranking) of these values is allocated, then all the ranks of observations from one population are added up and this population is marked as 1. The sum of ranks is denoted by R1. Statistics of the Mann-Whitney U test is presented by the formula:
where: n1 -size of the population 1; n2 -size of the population 2. The U statistics is a measure of the difference between the ranks of two tests. Large or small values of these statistics provide evidence of a difference between the two populations. If we assume that differences between populations exist only in the position, then the big or small values of statistics constitute evidence of the existence of the difference in the position of the mean value of the population.
The studies predicted the average level of sales revenues of companies from the TFL sector, depending on the set of the offered services. Here, the method of multivariate statistics -regression trees was useful. We are dealing with regression in the cases, where we want to learn the value of a continuous variable, basing on the knowledge of the value of one or more continuous predictor variables and, possibly, categorical variables.
Regression Trees are a family of statistical methods, which, with the use of diagrams, sequentially divide the tested data space into classes (subspaces) with similar characteristics. The history of regression trees began with the appearance of the book by presenting the CART (Classification and Regression Breiman et al. (1993) Tree) model used even today. Another major publication was the book by Quinlan, dealing with the construction and implementation of the so-called C4 algorithm, which is a modification of the algorithm proposed by Breiman (Breiman et al. 1993; Quinlan 1993; Lewis 2000) .
Regression Trees are used in many fields of science. This method can be encountered in marketing research related to the acquisition of new customers, study the causes of disloyalty of consumers (churn analysis), in the detection of fraud as well as in the analysis of survey data.
Regression Trees can be simply displayed graphically, making them easier to interpret than purely numerical results. Regression Trees can be, and sometimes are, quite complex. However, graphic procedures facilitate the interpretation of even complicated solutions (Breiman et al. 1993; Loh, Shih 1997) .
The created tree is not only a predictive but also a descriptive model, allowing to describe and present patterns in the surveyed population (Rokach, Maimon 2008) . The process of building the tree is done using a recursive division (Kotsiantis 2007) , where in each successive node different independent variables can be used for analysis. At each stage all the predictors (variables) are analysed, and the one which offers the best division of the node, i.e., the one that allows for obtaining the most homogeneous subsets, is selected (Loh, Shih 1997) .
In the article, the income from the sale of enterprises from the TFL sector is the measurable (quantitative) dependent variable. As explanatory variables (predictors), affecting the sales revenues 14 logistics service with the variants: occurs, does not occur, were used.
Findings and discussion
According to the conducted statistical analysis of the variable of sales revenues, it is characterized by a very strong differentiation (the coefficient of variation equal to 140.8%) and a very strong rightsided asymmetry (asymmetry coefficient equal to 3.7). Thus, we observe significant differences in the revenues achieved by the surveyed companies, and the vast majority of companies achieves revenues below the average level (mean equal to PLN 218 647.4 thousand). Noteworthy is the fact that half of the companies achieve revenues not higher than PLN 115 593.5 thousand ( Table 1) .
The structure of enterprises due to the sales revenue is shown in Figure 1 . After dividing enterprises due to the sales revenue of class income we can see that every fifth company achieved revenues of not more than PLN 50 000 thousand. In the group of companies with the highest revenues, over PLN 500 000 thousand is 9% of enterprises. The first places in the ranking are occupied by companies with the highest sales revenues in excess of PLN 500 000 thousand, and the last places in the ranking are occupied by companies with revenues of less than PLN 20 000 thousand. The correlation between the place in the ranking and the revenues is very strong (Pearson's correlation coefficient amounts to -0.90), but the sales revenues were not the only factor deciding about the place in the ranking. Companies have pointed to the type and number of the services provided as a result of their activity. From the directory of 19 services, the analysed companies indicated the ones that occur in their business models. The most popular services are the typical TFL services -forwarding (94.29% of responses), transport (91.43% of responses), and storage (74.29% of responses). The least frequently indicated services are the rolling stock services (7.14% of responses), maintenance of railway sidings and other railway infrastructure (11.43% of responses), and courier services (12.86% of responses) (Fig. 2) .
The surveyed companies offer from one to eighteen services. On average, one company accounts for about 9 services (average equal to 8.9), while half of the companies offer no less than 8 services (median). The companies from the sector of TFL services are moderately diverse in terms of the number of the services provided (Table 2) . To investigate whether there is a correlation between the number of services provided and the sales revenues, the Person's correlation factor was determined to yield a statistically significant, moderate positive correlation (coefficient equal to 0.35). By calculating the determination coefficient, we can say that in 12.3% the size of revenues is affected by the number of services provided. A fact worthy of note is which services significantly differentiate the average revenue of the companies from the TFL services sector. To this end, a non-parametric Mann-Whitney U test was performed, which analyses the equality of the average value of two populations. It is an alternative to the t-test for two samples and we use it when the assumption of normality of the distribution of the population is not fulfilled. Using the MannWhitney U test, it was possible to analyse the differences in the average sales revenues of companies using or not using the service.
The test results indicate that that out of 19 services, until as many as 14 significantly differentiate the average sales revenues (Table 3) . Significantly higher sales revenues are achieved by the companies using the following services: management of freight, logistics services, terminal logistics, supply and distribution logistics, comprehensive logistics solutions, e-logistics, one-stop shopping, rail and intermodal transport services, intermodal transport, rail and intermodal terminal services, rolling stock services. Significantly higher average sales revenues are achieved by the companies not having in their offer the typical logistics services such as transportation and logistics.
In the next step of the analysis an attempt was made to predict the sales revenues of companies from the TFL sector, depending on the type of services offered. For this purpose, a regression tree was used, where the sales revenues were adopted as the dependent variable. The method of regression trees allowed to discover the value of sales revenues, depending on categorical predictors, represented by the services selected with the use of the Mann-Whintney U test, as the ones significantly differentiating the sales revenues. One of the elements of the analysis of regression trees is the assessment of the validity of the predictors.
This allowed the reduction of the number of services taken into account by almost half, because 8 services were characterized by low importance (less than 0.5). As a result, the following were adopted to the regression tree as categorical predictors: supply and distribution logistics, rail and intermodal transport services, logistics services, rail and intermodal terminal services, one stop shopping, e-logistics (Fig. 3) . The resulting regression tree was characterized by 5 end nodes with a number from 1 to 28. Each end node contained a predicted value of the average sales revenues determined on the basis of the occurrence of a particular service (Fig. 4) . For further interpretation, the terminal nodes characterized by a number greater than 5 were selected.
The expected highest amount of average revenues from sales in the amount of PLN 385 531 thousand was determined for companies that have e-logistics, rail intermodal terminal services, supply and distribution logistics and logistics services in their offer. Rather high average sales revenues at the level of PLN 267 850 thousand are envisaged for companies having the three following services in its offer: e-logistics, logistic services and onestop shopping. If companies include the services of rail and intermodal transport, then the expected average level of sales revenues in their case is PLN 182 122 thousand. The average revenues at the level of PLN 130 432 thousand will be achieved by the companies mainly engaged in e-logistics and logistics services. 
Conclusions
The conducted study of the TFL sector companies shows that a properly selected set of offered logistics services is a very important dimension of the business model of the company, which is the value of the service for the customer. The offered services should adapt to the needs of customers and to external factors, in which the firm operates. A proper set of the offered services gives the company a competitive advantage in the market of logistics services. The article shows, on the basis of empirical studies, that offering certain services significantly increases the average sales revenue of enterprises from the TFL sector. These services include: elogistics, one-stop shopping, rolling stock services, rail and intermodal terminal services.
The use of statistical methods, in particular regression trees, allowed for the prediction of the average sales revenues for the company applying the appropriate set of logistics services. The chance to have the highest revenue have the companies, which offer both e-logistics and rail and intermodal terminal services. The companies that offer onestop shopping, e-logistics and logistics services can also count on a fairly high income from sales. On the other hand, offering only forwarding as a logistics services classifies the company as one of those, which on average achieve the lowest income.
The presented results of the research regard the business model dimension which is the value for the customer. This dimension in the article was conceived as a number and set of the TFL logistics services offered to the customer. Further research will be continued with regard to the wider understanding of the value of services for the customer and studying its impact on the financial condition of enterprises in the TFL sector.
